Influence of a hamstring eccentric training on strength and flexibility: a randomized controlled trial by Delvaux, François et al.
III. RESULTS
II. METHODS
A 6-week eccentric program, including four field exercises for hamstring muscles, is an effective method of improving several hamstring
injury risk factors such as passive flexibility, eccentric strength and functional ratios. As this eccentric program did not require any
specific equipment and is easily implemented in a real-world context, these exercises might be useful in an injury prevention strategy,
especially in amateur athletes. Further studies are needed to determine if this eccentric training may decrease the injury incidence in a
high risk population, and why no improvements of active flexibility during an explosive SLR movement were observed.
IV. CONCLUSION
I. INTRODUCTION and PURPOSE
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4 exercises -
6 weeks
Pre- and post-tests : 
• Hamstring isokinetic strength (Cybex®)(N.m) 
• Passive flexibility (Straight Leg Raise)(deg.)
• Active (ballistic) flexibility (Askling’s H test)(deg.)
Control group (n=14) Intervention group (n=13)
Pre Post Pre Post
Peak torque (N.m)
CON60 121.8±22.8 119.4±19.7 115.6±24.6 123.9±24.1
CON240 81.7±15.1 83.1±22.2 76.4±15.4 81.7±14.9
ECC30 171.4±37.8 165.8±42.1 168.6±39.9 181.4±36.1
Hamstrings-to-quadriceps ratios
CON60 0.54±0.09 0.53±0.10 0.57±0.12 0.61±0.12
CON240 0.59±0.13 0.61±0.13 0.58±0.10 0.64±0.11
ECC30/CON240 1.23±0.19 1.19±0.23 1.26±0.24 1.39±0.28
Acute hamstring injury is the most prevalent muscle injury in sports involving high-speed running actions. A number of studies have established that 
hamstring eccentric training reduces the risk of hamstring strain injury. Although Nordic Hamstring Exercise may be considered as an effective preventive 
tool, field eccentric exercises such as single leg deadlift, slide leg, Askling’s glider, etc. are also widely used by practitioners, but there is a lack of 
scientific evidence about their effectiveness to improve muscle strength and flexibility, as well as to reduce injury risk. 
The purpose of this study was to investigate the influence of a field hamstring eccentric program on strength, passive flexibility and, originally, active 






Age (years) 23.0±1.7 22.4±2.1 0.58
Height (cm) 1.84±0.11 1.81±0.07 0.37
















Figure 2. Mean (±1 SD) values for passive and active hip flexion 
ROM in the control (CG) and intervention (IG) groups before 
(Pre) and after (Post) the intervention. *: p<0,001
TABLE 2. Descriptive data of isokinetic hamstrings assessment (dominant leg): 
absolute peak torque, peak torque to body weight and hamstrings-to-quadriceps ratios 
for the control and intervention groups before (Pre) and after (Post) the intervention
Figure 1. CONSORT 
Flow diagram
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